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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in Japan on 1/13/2004. It is noted, however, that applicant has not filed 
a certified copy of the JP2004-006094 application as required by 35 U.S.C. 1 19(b). 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 6 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Re dm 6: Regarding the limitation, "a tooth surface modification such that a 
difference in pressure angle oriented so as to increase a mesh stress with the rack teeth 
is provided in a direction of the tooth profile" it is unclear what feature Applicant is 
attempting to claim. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/585,759 
Art Unit: 3656 



Page 3 



5. Claims 5-8, as best understood, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Namiki et al. (USP-4,382,389) in view of Umeyama et al. (USP- 
6,080,199). 

Re dm 5: Namiki discloses a rack-and-pinion steering apparatus (Figs. 6 and 7) 
including pinion teeth (67) provided on a circumferential surface of a pinion shaft (65) 
and rack teeth (66) provided on an outer surface of a rack shaft (63), meshed with each 
other substantially without backlash (via 68), so as to transmit rotation of the pinion 
shaft connected to a steering member (61 ) to the rack shaft via a mesh portion between 
the pinion teeth and the rack teeth (Figs. 6 and 7), thus to move the rack shaft in an 
axial direction thereof at a predetermined stroke ratio for execution of steering 
operation. 

Regarding the limitation, "wherein the pinion teeth and the rack teeth are 
provided with a module m, a number of teeth z, a tooth depth h and a helix angle B that 
remain within the following respective ranges, under a condition of a pressure angle a 
being within a range of 24° to 30° and the stroke ratio: module m: 1 .8 to 2.0, number of 
teeth z: 7 to 1 3, tooth depth h: 2m to 2.5m, helix angle (3:40° or smaller " Namiki 
discloses the claimed invention except for identical ranges for the above values. It 
would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to have set values for the gear teeth within the respective ranges, 
since it has been held that where the general conditions of a claim are disclosed in the 
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prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In reAller, 105 USPQ 233. 

Additionally, while Nakimi does indeed disclose a pressure angle a being within a 
range of 24° to 30° (C6 L8-13), a number of teeth z: 7-13 (Fig. 7), and a helix angle 3:40° 
or smaller (C6 L8-13) and a graph (Fig. 5) showing how to choose optimum values for 
the dimensions of the rack shaft, Nakimi does not explicitly disclose a module m of 1 .8- 
2.0, and a tooth depth h of 2m-2.5m. 

Umeyama teaches a gear (see C16, table 2 gear# 1-3) having a module m of 
1 .8-2.0, and a tooth depth h of 2m-2.5m for the purpose of optimizing the gear to reduce 
transmission error amplitude thus reducing gear noise (C27 L61-64, see also C26 L2-37 
explaining optimization of the above parameters). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified the module m and tooth depth of the rack and 
pinion system of Nakimi such that the module m is 1 .8-2.0 and the tooth depth h is 2m- 
2.5, as taught by Umeyama, for the purpose of optimizing the gear to reduce 
transmission error amplitude thus reducing gear noise (C27 L61-64, see also C26 L2-37 
explaining optimization of the above parameters). 

Re elms 6 and 7: Nakimi in view of Umeyama disclose all of the claimed subject 
matter as described above. 

Nakimi does not disclose the pinion teeth are subjected to a tooth surface 
modification such that a difference in pressure angle oriented so as to increase a mesh 
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stress with the rack teeth is provided in a direction of the tooth profile, and that a central 
portion thereof is formed in a convex shape, and the pinion teeth are subjected to a 
tooth surface modification of crowning along a tooth trace direction. 

Umeyama further teaches pinion teeth that are subjected to a tooth surface 
modification such that a difference in pressure angle oriented so as to increase a mesh 
stress with the rack teeth is provided in a direction of the tooth profile, and that a central 
portion thereof is formed in a convex shape, and the pinion teeth are subjected to a 
tooth surface modification of crowning along a tooth trace direction (Figs. 19, 26-41, 
C23 L31-C24 L14), for the purpose of optimizing the gear to reduce transmission error 
amplitude thus reducing gear noise (C23 L31-41). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified the tooth surface of the pinion gear of Nakimi 
sue that the pinion teeth are subjected to a tooth surface modification such that a 
difference in pressure angle oriented so as to increase a mesh stress with the rack teeth 
is provided in a direction of the tooth profile, and that a central portion thereof is formed 
in a convex shape, and the pinion teeth are subjected to a tooth surface modification of 
crowning along a tooth trace direction, as taught by Umemyama, for the purpose of 
optimizing the gear to reduce transmission error amplitude thus reducing gear noise 
(C23 L31-41). 
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6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Namiki et 
al. (USP-4,382,389) in view of Umeyama et al. (USP-6,080,1 99) further in view of 
Nakatsu et al. (USP-6,834,742). 

Re dm 8: Nakimi does not disclose a motor for steering assistance is disposed 
between the steering member and the pinion shaft, thus to constitute an electric power 
steering apparatus that transmits the rotational force of the motor to the pinion shaft to 
assist the steering operation executed according to the rotation of the pinion shaft. 

Nakatsu teaches a motor (30) disposed between a steering member (2) and a 
pinion shaft (6), thus to constitute an electric power steering apparatus that transmits 
the rotational force of the motor to the pinion shaft to assist the steering operation 
executed according to the rotation of the pinion shaft, for the purpose of achieving the 
predictable result of providing a steering assist to the driver. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have included in the device of Nakimi in view of Umeyama, a 
motor for steering assistance is disposed between the steering member and the pinion 
shaft, thus to constitute an electric power steering apparatus that transmits the 
rotational force of the motor to the pinion shaft to assist the steering operation executed 
according to the rotation of the pinion shaft, as taught by Nakatsu, for the purpose of 
achieving the predictable result of providing a steering assist to the driver. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW A. JOHNSON whose telephone number is 
(571)272-7944. The examiner can normally be reached on Monday - Friday 9:00a.m. - 
5:30p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on 571-272-6917. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MATTHEW A JOHNSON/ 
Examiner, Art Unit 3656 



/Richard WL Ridley/ 

Supervisory Patent Examiner, Art Unit 3656 
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